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[Patent Attorn y] 

[Name] Kishimoto ****** (besides four persons) 
[Theme code (reference)] 

Five E322. 

[F term (reference)] 
5E322 AA01 AA11. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



(57) [Abstract] 

[Technical problem] Use of the punch of easy structure is sufficient, and before closing a fin to a 
substrate and stopping it, it is made not to need another parts for fin posture maintenance. 
[Means for Solution] The manufacturing method of a heat sink forms many slots 4 which set a 
predetermined interval on one side of a plate-like substrate, and have a flute width [ a little ] 
larger than the thickness of base 6a of the plate fin 6 in the shape of parallel. With the punch 8 
of the press which inserted base 6a of the plate fin 6 in each slot 4 of a substrate 5, and was 
equipped with the plate-like part 7 of the plate fin 6 of between adjacent plate fin 6 and ends 
which is made as [ locate / outside / immediately ] and has cross-section V-like nose-of^cam 
7a in the shape of a ctenidium Nose-o^cam 7a of a plate -like part 7 is stuffed into substrate 
flat part 5a corresponding to each plate-like part 7, and the base 6a both sides of the plate fin 6 
inserted in each slot 4 are closed and stopped. It is. 



[Translation done.] 



Summary. 
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[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing method of the heat sink characterized by the bird clapper from the 
process which closes and stops the base both sides of the plate fin which stuffed the nose of 
cam of a plate-like part into the substrate flat part corresponding to each plate-like part, and 
was inserted in each slot with the punch of the press equipped with the plate-like part in the 
shape of a ctenidium characterized by providing the following. The process which forms many 
slots which set a predetermined interval at least on one side among both sides of a plate-like 
substrate, and have a flute width [ a little ] larger than the thickness of the base of a plate fin in 
the shape of parallel. The process which inserts the base of a plate fin in each slot on the 
substrate, the plate fin of between adjacent plate fins and ends — do to be located immediately 
outside — and a cross -section VHike nose of cam 

[Claim 2] The manufacturing method of the heat sink according to claim 1 which forms both the 
openings edge of the slot for plate fin base insertion in a cross-section convex arc, and is 
characterized by making it deform plastically so that field contact of a part of convex arc section 
may be carried out in the base of a plate fin at the time of a caulking stop. 
[Claim 3] The manufacturing method of the heat sink according to claim 1 or 2 with which 
thickness of a substrate is characterized by the height of 0.05 -2.0mm and a plate fin being [ the 
pitch between centers of 10-1 50mm and a plate fin ] 1-1 0mm for the thickness of 1-1 0mm and 
a plate fin. 

[Claim 4] The manufacturing method of th heat sink charact rized by th bird clapper from the 
process which carries out the pressure welding of the opposit side to a groove face whil 
closing and stopping one side of the both-sides folding vertical section of the wave-crest 
section of the corrugat d fin which stuffed the nose of cam of a plate -lik part into the rod for 
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caulkings corresponding to each plateHik part, and was inserted in the slot with the punch of 
the press equipped with the plate -like part in th shape of a ct nidium characteriz d by 
providing the following. The process which forms many slots which set an interval [ a little ] 
narrower than the inner width of face of the wave-crest s ction of a corrugated fin at least on 
one sid among both sid s of a plate -like substrate, and have a latus flute width a little from 
width of face outside the wave -crest section of a corrugated fin. The process which inserts the 
wave -crest section of one of the two of a corrugated fin in the slot on the substrate. The 
process which has cross-section width of face [ a little ] smaller than the inner width of face of 
the wave-crest section, and inserts the rod for caulkings of the same quality of the material as a 
substrate in each slot through the aforementioned wave -crest section. It is made as [ locate / in 
the waves which a corrugated fin adjoins ], and is a cross-section V-like nose of cam. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacturing 

method of a heat sink. 

[0002] 

[Description of the Prior Art] While forming conventionally many laesuras which set a 
predetermined interval on one side of a plate-like substrate, and have a latus flute width a little 
from the thickness of the base of a plate fin as a manufacturing method of a heat sink in the 
shape of parallel By forming the concave which spread one by one toward the opening edge 
among both slots by making two laesuras at a time into a pair The wall which prepares the 
convex wall section for caulkings in the both sides of a concave in the shape of confrontation, 
and counters the convex wall for caulkings The convex wall section for fixation, and nothing, By 
meeting a laesura and moving the press section of the fixture for caulkings between the convex 
walls for both caulkings which confront each other, after inserting the base of a plate fin in each 
slot By pressing the convex wall section for caulkings to a plate fin side, meeting and 
subsequently to a laesura, moving the bulge projected part of a processing fixture The pars 
intermedia of the convex wall section for caulkings is crashed in the shape of **** toward a 
plate fin side, and what closes a plate fin to a substrate and stops it is known (refer to the 
patent No. 2715890 official report). 
[0003] 

[Problem(s) to be Solved by the Invention] According to the manufacturing method of the 
conventional above-mentioned heat sink, since it not only needs the processing fixture of 
complicated structur , but the press section and the bulge projected part of a processing fixture 
are met and moved to a laesura, th posture of a plate fin in which the base was inserted in each 
concave at this tim must be made to hold, and, for the reason, some parts are needed. 
[0004] The purpose of this invention is to offer th manufacturing method of th heat sink which 
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use of the punch of easy structure is sufficient as, and does not need the parts for the above fin 

posture maintenance. 

[0005] 

[Means for Solving the Problem] Th manufacturing method of th heat sink by invention of a 
claim 1 The process which forms many slots which set a predetermined interval at I ast on one 
side among both sides of a plate -like substrate, and have a flute width [ a little ] larger than the 
thickness of the base of a plate fin in the shape of parallel, With the punch of the press equipped 
with the process which inserts the base of a plate fin in each slot on the substrate, and the 
plate-like part of the plate fin of between adjacent plate fins and ends which is made as 
[ locate / outside / immediately ] and has a cross-section VHike nose of cam in the shape of a 
ctenidium The nose of cam of a plate -like part is stuffed into the substrate flat part 
corresponding to each plate -like part, and it consists of a process which closes and stops the 
base both sides of the plate fin inserted in each slot. 

[0006] The manufacturing method of the heat sink by invention of a claim 2 forms both the 
openings edge of the slot for plate fin base insertion in a cross-section convex arc, and is made 
to deform it plastically in invention of a claim 1 , at the time of a caulking stop, so that field 
contact of a part of convex arc section may be carried out in the base of a plate fin. 
[0007] For the thickness of 1-1 0mm and a plate fin, in invention of claims 1 or 2, the height of 
0.05-2.0mm and a plate fin is [ the thickness of a substrate / the pitch between centers of 10- 
1 50mm and a plate fin of the manufacturing method of the heat sink by invention of a claim 3 ] 
1-1 0mm. 

[0008] The manufacturing method of the heat sink by invention of a claim 4 The process which 
forms many slots which set an interval [ a little ] narrower than the inner width of face of the 
wave-crest section of a corrugated fin at least on one side among both sides of a plate-like 
substrate, and have a flute width [ a little ] larger than width of face outside the wave -crest 
section of a corrugated fin, The process which inserts the wave-crest section of one of the two 
of a corrugated fin in the slot on the substrate, and the process which has cross-section width 
of face [ a little ] smaller than the inner width efface of the wave-crest section, and inserts the 
rod for caulkings of the same quality of the material as a substrate in each slot through the 
aforementioned wave-crest section, With the punch of the press equipped with the plate-like 
part which is made as [ locate / in the waves which a corrugated fin adjoins ], and has a cross- 
section VHike nose of cam in the shape of a ctenidium The nose of cam of a plate-like part is 
stuffed into the rod for caulkings corresponding to each plate-like part, and while closing and 
stopping one side of the both-sides folding vertical section of the wave-crest section of the 
corrugated fin inserted in the slot, it consists of a process which carries out the pressure 
welding of the opposite side to a groove face. 

[0009] In the above, the good aluminum or the good aluminium alloy (only henceforth 
"aluminum") of heat-conducting characteristic is used for a substrate, a plate fin, and a 
corrugated fin. 
[0010] 

[Embodiments of the Invention] The form of operation of this invention is explained with 
reference to a drawing below. 

the form 1 of operation — the form of this operation shows the manufacturing method of the 
heat sink of claims 1 and 2 by drawing 1 - drawing 4 , and drawing 7 First, many slots which set a 
predetermined interval on one side of the plateHike substrate made from aluminum, and have a 
flute width [ a little ] larger than the thickness of the base of a plate fin with forging are formed 
in the shape of parallel. That is, it is the bed (1) of the 1st press about a plate -like substrate. It 
carries and is a ctenidiurrHike suspension protruding line (2). Punch of the 1st press which it has 
in the shape of parallel (3) It pressurizes and is the above-mentioned predetermined slot (4). 
Substrate which it has (5) It makes, this tim — slot (4) **** — the thing which both the 
openings edg is formed [ thing ] in a cross-s ction convex arc, and makes the convex arc 
section (4a) provide — it is — punch (3) Ct nidium-like suspension protruding line (2) It is 
obtained by making the cross section into the configuration in which this is formed ( refer to 
drawing 1 </A> ). The above-mentioned slot (4) Although obtained with forging, you may form by 
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cutting. 

[001 1] Next, it is a substrate (5). It moves to the bed (illustration abbreviation) of the 2nd press, 
and is a substrate (5). Each slot (4) Plate fin (6) After inserting in a base (6a), adjacent plate fin 
(6) Plate fin (6) of between comrades and ends do to be located immediately outside — and 
plate-like part (7) which has a cross-section VHike nose of cam (7a) Punch (8) (refer to drawing 
2 ) of the 2nd press which it had in the shape of a ctenidium Each plate -like part (7) It is a 
plate-like part (7) to a corresponding substrate flat part (5a). A nose of cam (7a) is pushed in 
and it is a cross-section VHike indentation indentation (9) to this. While attaching, it is each slot 
(4). Inserted-in plate fin (6) Base (6a) both sides are closed and stopped (refer to drawing 3 ). It 
is a plate fin (6) in a part of convex arc section (4a) at the time of this caulking stop. A base (6a) 
is made to deform plastically so that field contact may be carried out, and the caulking stop 
section (4b) of large field contact is obtained (refer to drawing 4 ). plate-like part (7) vertical 
length — plate fin (6) Substrate (5) from — a part for the distance which carries out descent 
movement in order to stuff the nose of cam (7a) into a substrate flat part (5a) at least from 
projection height — it is made for a long time 

[0012] As the convex arc section may not not necessarily be in both the openings edge in a slot 
and it is shown in drawing 5 , it is an angle (10a). You may form the usual slot (10) which exists. 
In this case, it is the caulking stop section (10b) of the narrow field contact near a line contact 
to drawing 6 at the time of a caulking stop. It will obtain, therefore, plate fin (6) you stop making 
it go away — front slot (4) **** — it is more desirable for the convex arc section (4a) to be in 
both the openings edge 

[0013] It is a substrate (5) as shown in drawing 7 through the above-mentioned process. 
Although a field with a fin and an opposite side obtain heating element clamp faces (1 1), such as 
a semiconductor device, and the heat sink (12) with which it was made before a caulking stop 
and punch (8) **** — substrate (5) Each slot (4) Plate fin (6) After inserting in a base (6a) 
Adjacent plate fin (6) Plate fin of between comrades and ends (6) Plate-like part of the shape of 
a ctenidium made as [ locate / outside / immediately ] (7) Since it has Each plate fin (6) It will 
be inserted from the both sides and is a plate fin (6). It can prevent falling. 

[0014] Although the form of a plate fin has the common rectangle-like thing to which processing 
of what as shown in drawing 7 is not given, either (Refer to drawing 8 ), [ the plate fin (14) with 
which two or more vertical long holes (13) were opened, and ] (Refer to drawing 9 ), [ the plate 
fin (16) with which two or more vertical long notches (15) were opened from the top, and ] Base 
(18a) The plate fin (18) (refer to drawing 10 ) and base (19b) which leave with a flat and have up 
the wavelike section (17) crooked wavelike [ in view of a flat surface ] after this It leaves with a 
flat. A thing like a plate fin (19) and (referring to drawing 1 1 ) which has the taper section (20) 
which made the upper part with the taper after this is also adopted suitably. 
[0015] the form 2 of operation — the form of this operation shows the manufacturing method of 
the heat sink of a claim 4 by drawing 1 2 - drawing 13 The 1 st press is used in the same way as 
the form 1 of operation, first, with forging It is the wave -crest section (21a) of a corrugated fin 
(21) with an angle to one side of the plate -like substrate made from aluminum. An interval [ a 
little ] narrower than inner width of face (W1) is set, and it is the wave-crest section (21a) of a 
corrugated fin (21). While forming many 1st slot (22) which has a flute width [ a little ] larger than 
outside width of face (W2) The 2nd slot (23) which sets the respectively same interval as the 
above, and has a flute width [ a little ] larger than the thickness of the perpendicular edge (21b) 
of a corrugated fin (21) is formed in the outside of this slot on the ends (22), and the substrate 

(24) which has two kinds of slots (22) and (23) is obtained. 

[001 6] Next, a substrate (24) is moved to the bed (illustration abbreviation) of the 2nd press, and 
it is the wave -crest section (21a) of one of the two of a corrugated fin (21) to the 1st slot (22) 
on the substrate (24). While inserting in It is the perpendicular edge (21b) of a corrugated fin (21) 
to th 2nd slot (23) on the substrate (24). Aft r inserting in, It is the aforementioned wave-crest 
section (21a) to the 1st slot (22). It minds and is the wave-crest section (21a). It has cross- 
section width of face [ a little ] smaller than inner width of face (W1), and the rod for caulkings 

(25) of the same quality of the material as a substrate (24) is inserted in (r fer to drawing 1 2 ). 
then, the vertical section of the waves and ends wh re a corrugated fin (21) adjoins ach other - 
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- do to be located immediately outside — and cross-section V-lik nose of cam (26a) The 
plate-like part (26) which it has with the punch (27) of the 2nd press which it had in the shape of 
a ctenidium The rod for caulkings (25) and substrate flat part (24a) corresponding to ach plate- 
like part (26) Nose of cam of a plate -like part (26) (26a) It pushes in. While the indentation (35) 
of a cross-section V type is attached to these The wave -crest section of the corrugated fin (21 ) 
inserted in the 1st slot (22) (21a) One side of a both-sides folding vertical section, and 
perpendicular edge of a corrugated fin (21) (21b) While closing and stopping one side, the 
pressure welding of these opposite sides is carried out to a groove face. A field with the fin of a 
substrate (24) and an opposite side obtain a heating element clamp face (28) and the heat sink 
(29) with which it was made. 

[001 7] It is the superior horn (25a) of the rod for caulkings (25) at the time of this caulking stop. 
It reaches and is the wave-crest section (21a) of a corrugated fin (26) about the superior horn 
(23a) outside a slot (23). One side of a both-sides folding vertical section, and perpendicular 
edge of a corrugated fin (21) (21b) You make it deform plastically so that one side may be 
contacted, and the caulking stop section (25b) (23b 

[0018] Although a heat sink (29) is obtained through the above-mentioned process It is the 
wave-crest section (21a) of one of the two of a corrugated fin (21) to the 1 st slot (22) of before 
a caulking stop and a substrate (24). While inserting in It is the perpendicular edge (21b) of a 
corrugated fin (21) to the 2nd slot (23) on the substrate (24). It is the aforementioned wave- 
crest section (21a) to the 1st slot (22) after inserting in. Since it minds and the rod for caulkings 
(25) is inserted in, a corrugated fin (21) keeps the posture right. In addition, in the thing of the 
shape of not the letter of suspension but a standup, the 2nd slot (23) is unnecessary like 
illustration of the both sides of a corrugated fin. 

[0019] the gestalt 3 of operation — the gestalt of this operation shows the manufacturing 
method of the heat sink of different claims 1 and 4 from the manufacturing method of the heat 
sink of drawing 1 - drawing 4 , and drawing 7 by drawing 14 , and this inclines toward both sides 
of a substrate (30), makes them possess a fin (31) and (32), and obtains the heat sink (34) which 
made the remaining both— sides flat sides with the heating element clamp face (33) As for both 
the heating element clamp face (33), one of one side or both sides are used if needed. Any of the 
above-mentioned plate fin and a corrugated fin are sufficient as the gestalt of a fin. 
[0020] 

[Example] It sets to the heat sink of drawing 7 , and is a substrate (5). They are 5.0mm and a 
plate fin (6) about thickness (tb). They are 1 .0mm and a plate fin (6) about thickness (tf). Height 
(H) 20.0mm and plate fin (6) Length (L) 75.0mm and plate fin (6) Pitch between centers (P) You 
may be 5.0mm. 

[0021] In this example and the example of comparison which soldered the substrate and the 
plate fin with the above-mentioned size and this size, the result which the wind speed was 
changed and investigated thermal resistance is shown in the graph of drawing 1 5 . Although the 
line (b) of this graph is the thing of an example and a line (b) is the thing of the example of 
comparison, both do not have the difference of thermal resistance and it understands 
[ demonstrating the equivalent performance or ]. In the heat sink of the above-mentioned 
example, the fin efficiency and thermal resistance at the time of changing the size of each part 
now are shown below. 

[0022] Drawing 16 shows the thickness (tb) of a substrate, and the relation of fin efficiency. 
Although the whole fin efficiency improves so that the thickness (tb) of a substrate is thick, 
since a weight will increase notably if too thick, it is not realistic. Moreover, if too thin, the whole 
fin efficiency will fall extremely. Therefore, the thickness (tb) of a substrate is a range (A) with 
1-10 suitablemm. 

[0023] Drawing 1 7 shows the fin efficiency at the time of changing the thickness (tf) of the plate 
fin in low wind-sp ed conditions comparatively. Although fin efficiency will improve if fin 
efficiency falls [ thickness (tf) ] extremely by less than 0.05mm and thickn ss (tf) increas s, if 
too thick, the weight of a h at sink incr as s and it is not realistic. Therefore, th range of 0.05- 
2.0mm (B) is suitable for the thickness (tf) of a plate fin. 

[0024] Drawing 18 is the h ight (H) of a plate fin. The relation of fin efficiency is shown, h ight 
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(H) of a plate fin although a low is good, since the thermolysis eff ct becomes small in order that 
the increas in heat transfer area may d creas , if too low, I think that it is 10mm as a r alistic 
minimum, and a upper limit is 100mm if fin efficiency is taken into consid ration on the other 
hand — having — height (H) of a plate fin The suitable range (C) is 10-1 00mm. 
[0025] Drawing 19 is the pitch betw en centers of a plate fin (P). The relation of thermal 
resistance is shown. Pitch between centers of a plate fin (P) Since heat transfer area will 
decrease and a heat transfer rate will also fall if it exceeds 5mm, thermal resistance becomes 
large. Moreover, pitch between centers of a plate fin (P) Although thermal resistance becomes 
small so that it is small, fin efficiency becomes small, in order to coalesce in the boundary layer 
of the plate fin with which the boundary layer adjoined each other, if it becomes large too much. 
Furthermore, pitch between centers of a plate fin (P) If too small, pressure loss increases 
extremely and is not realistic. Therefore, pitch between centers of a plate fin (P) The range of 
0.5-5.0mm (D) is suitable. 



[Effect of the Invention] According to the manufacturing method of the heat sink of this 
invention, use of the punch of easy structure is sufficient, and since another parts are not 
especially needed for front fin posture maintenance of the caulking stop of a fin, a heat sink can 
be manufactured cheaply and efficiently. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is notch **** front view about the state of forming a slot in a substrate from 
forging. 

[Drawing 2] It is the front view showing the state before closing a plate fin to a substrate and 
stopping it in the gestalt 1 of operation of this invention. 

[Drawing 3] It is the front view showing the state after closing this plate fin to a substrate and 
stopping it. 

[Drawing 4] It is the partial detailed expanded sectional view showing the state where the base 
of a plate fin was closed and stopped to the substrate in drawing 3 . 

[Drawing 5] It is the fragmentary sectional view showing the state where prepared the usual slot 
which has an angle in a substrate, and the base of a plate fin was inserted in this. 
[Drawing 6] It is a cross section equivalent to drawing 4 which closed and stopped the base of a 
plate fin to the substrate which has a slot on drawing 5 . 

[Drawing 7] It is the partial perspective diagram of the heat sink manufactured according to the 
gestalt 1 of operation. 

[Drawing 8] It is the perspective diagram showing the 1 st modification of a plate fin. 
[Drawing 9] It is th p rspective diagram showing the 2nd modification of a plate fin. 
[Drawing 10] It is the perspective diagram showing the 3rd modification of a plate fin. 
[Drawing 11] It is the perspective diagram showing the 4th modification of a plate fin. 



[0026] 
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[Drawing 1 2] It is the front view showing the state befor closing a plate fin to a substrate and 
stopping it in the gestalt 2 of operation of this invention. 

[Drawing 1 3] It is the front vi w showing the state after closing this plate fin to a substrate and 
stopping it. 

[Drawing 1 4] It is the side elevation of the heat sink obtained according to the gestalt 3 of 
operation of this invention. 

[Drawing 1 5] It is the graph which shows the thermal resistance at the time of changing the wind 
speed in an example and the example of comparison. 

[Drawing 1 6] It is the graph which shows the thickness of a substrate, and the relation of fin 
efficiency. 

[Drawing 1 7] It is the graph which shows the fin efficiency at the time of changing the thickness 
of the plate fin in low wind-speed conditions comparatively. 

[Drawing 1 8] It is the graph which shows the height of a plate fin, and the relation of fin 
efficiency. 

[Drawing 19] It is the graph which shows the pitch between centers of a plate fin, and the 
r lation of thermal resistance. 
[Description of Notations] 

(2) : ctenidium-like suspension protruding line 

(3) , (8), (27): Punch 

(4) : slot 

(4a): Convex arc section 

(4b) (10b) (23b) (25b) : caulking stop section 

(5) . (24), (30) : Substrate 
(5a) (24a) : substrate flat part 

: (6a) The base of a plate fin (18a) (19b) 
(7), (26) : Plate-like part 

(7a) (26a) : cross-section VHike nose of cam of a plate-like part 
(12), (29), (34): Heat sink 

(6) , (14), (16), (18), (19) : Plate fin 

(21) : Corrugated fin 

(21a) : the wave-crest section of a corrugated fin 
(21b) : the perpendicular edge of a corrugated fin 

(22) : The 1st slot 

(23) : The 2nd slot 

(25): The rod for caulkings 

: (W1 ) Inner width of face of the wave-crest section 
: (W2) Width of face outside the wave-crest section 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translat d. 
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[Drawing 1 3] 
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[Drawing 14] 



33 

r- L_ 




r 


33 





-34 



13/14 /<— v 



[Drawing 1 5] 
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[Drawing 1 6] 
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[Drawing 1 7] 
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[Drawing 181 
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[Drawing 19] 
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[Translation done.] 



file://N:¥PERSONAL¥JPE¥JPOEn¥JP -A-2000-151163.html 



2003/07/02 



